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I. Basis of the report 

1 With renard to the elements of the International application (Replacement sheets which have been furnished to 
■ ^ISinQM^ to an invitation under Article 14 are referred to in report as 'onginally filed" 

a^^r^otanne^^^^ this report since they do not contain amendments (Rules 70.16 and 70.17)y. 



Description, Pages 

•1.29 as originally filed 
Claims, Numbers 

., .gg received on 02.1 2.2004 with letter of 03.1 2.2004 
Drawings, Sheets 

1 yB-6/B as originally filed 

2 With reoard to the language, all the elements marked above were available or furnished to this Authority in the 
SJJgulgl in which the international application was filed, unless othenvlse indicated under this item. 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under 
Rule 55.2 andybr 55.3). 

3 With regard to any nucleotide andfer amino acid sequence disclosed In the international application, the 
JTmaSal p^^^^^ examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written fonn. 

□ filed together with the International application in computer readable fonn. 

□ fumished subsequently to tiiis Authority in written form. 

□ fumished subsequently to this Autiiority in computer readable fomn. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure 
in the international application as filed has been fumished. 

□ The statement that the infonnation recorded in computer readable fomn is identical to tiie written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description. pages: 

□ the claims. I^os.: 

□ the drawings. sheets: 
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5 □ This report has been established as if (son^e of) the amendm^^^^^^^^^ not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)), 

(Any replacement sheet<xmtainin9 such amendments mustbarBfened to 1 and annexed to this 

report.) 

6. Additional observations, if necessary: 

V Reasoned statement under Article 35(2) wHh regard to novelty. Inventive step or Industrial applicability; 
' citations and explanations supporting such statement 



1. Statement 
Novelty (N) 



Inventive step (IS) 



Industrial applicability (lA) 



Yes: Claims 
No: Claims 



Yes: Claims 
No: Claims 



Yes: Claims 
No: Claims 



1 1 ,12.17-20,23-26,30,31 ,38,59,60,65-68.71 -74,78,79,86 



1- 

10.13- 

22^7-29,32-37,39-58,61-64,69.70.75-77.80-85,67-96 

1 1 .12,17-20.23-26.30,31 ,38.59,60,65-68.71 -74.78.79,86 
1- 

10,13- 

22127-29,32-37.39-58,61-64,69,70.75-77.80-85.87-96 
1-96 



2. Citations and explanations 
see separate sheet 
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1 . In this IPER the following documents will be referred to: 

D1: US-5206506 
D3: EP-0437085 
D4: WO-98/01012 

D3 and D4 are cited by the examiner in accordance with Guidelines Chapter 17.66. 
Copies of the documents are annexed to the communication. 

2. Clarity (Art.6 POT) 

Present claim 27 seeks to define additional features of the apparatus of claim 1 by 
defining methods of operating said apparatus (line 6: "in an initial slate ... has line 
14: "is applied"; line 20: "is applied") instead of referring to the apparatus per se. It 
is thereby not clear which features of the claimed apparatus per se are sought 
implied. 

The independent claims is not provided in the two-part fomi, delimited with respect 
to the closest prior art as required by Rule 6.3b,ii PCT. 

Reference signs are not inserted in the claims to increase their intelligibility (Rule 6.2b 
PCT). 

The most relevant documents are not identified in the description as required by Rule 
5.1a,ii PCT. 

3. Novelty (ArL33.2 PCT) 

D1 (cf. e.g. Fig.1 ,2,4,12a-j,14a,b,17a-d,18) discloses an apparatus for manipulating 
the phase space of at least one charged particle, comprising at least one electrode 
(e.g. 12a) arranged on a surface (e.g. the surface of the supporting frame 23 or the 
spacers 24; cf. Flgs.1 ,2 and col.13, line 20-23) and connected to a power supply (cf. 
Fig.1) capable of applying both an alternating current voltage and a direct current 
voltage (cf. e.g. col.17, line 66 - col.18, line 5 and line 41-43; col.23, line 3-56) so as 
to form a potential which provides a region of phase space manipulation to one side 
of the electrode surface (cf. e.g. Figs.4, 12a-j, 14a,b, 17a-d, 18). wherein said 
ftiortrnde n2a^ does not sun-ound a charge particle whose phase space is 
manipulated in use. 
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D1 thereby also discloses a method for manipulating the phase space of at least one 
charged particle, wherein a combination of altemating current and direct current 
voltages applied to an electrode (e.g. 12a) fomis a potential which provides a region 
of phase space manipulation, and wherein the at least one charged particle is 
situated to one side of the electrode surface, wherein sajd electrode (12a) does not 
surround a charge particle whose phase space Is manipulated in use. 

The subject matter of present claims 1 and 49 Is therefore not new (Art.33.2 PCT) 
with regard to D1. 

3.1 The subject matter of present claims 1 and 49 is also not new (Art.33.2 PCT) with 
regaitl to any of D3 (cf. e.g. Flg.1) and D4 (cf. Flg.1). 

In D3 an AC (42-46) and DC (plate bias supply 36) voltage is applied to at least one 
electrode (e.g. plate 22). Raid electrode (22) Is evidently arranged on a surface (e.g. 
of a positioning means) and does not surround a charged particle whose phase 
space is manipulated in use. 

D4 (cf. Fig.1) discloses a plasma etch reactor. Both an AC voltage (30, 32) and a DC 
voltage (34) Is applied to an electrode (28) ananged on a surface (of holder 53). The 
corresponding potential provides a region of phase space manipulation within the 
reaction chamber. ftaiH fttertrodefga^ does not sun-ound a charged particle whose 
phase space Is manipulated in use. 

3.2 The subject matter of present dependent claims 2-1 0, 1 3-1 6, 21 , 22, 27-29, 32-37, 
39-48, 50-58, 61-64, 69, 70, 75-77, 80-85, 87-96 appears also not to be new with 
regard to D1 , D3 and D4 for the following reasons: 

- Claims 2,3,50,51: cf. e.g. D1. Fig.2 and col.13, line 42-64 (differentially pumped ion 
chamber) 

- Claims 4,5,6,52,53.54: cf. e.g. D1, col.15, line 54-56; col.18, line 41-44; col.19, line 
4-8 

. Claims 7,8,55,56: cf. e.g. 01, Figs.4,9,11,12a-j,14a,b,17a-d,18 

- Claims 9,10,57,58: cf. e.g. 01, Figs.1,2 

- Claims 1 3-1 6, 61 -64: cf . D3, Fig.1 ; waver chuck 52 f omns a plane as defined in said 
claims 

- Claims 21,22,27-29,69.70,75,77: cf. D1, col.9, line 30-33; col.21, line 49-21; 
Fig.1 2a-j; col.23. line 3-56; col.28, line 13-30; Fig.1 7a-d 
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- Claims 32-37,39, 80-85,87: cf. D1, col.10, line 56-col.11, line 6; col.18, line 
41-COI.19, line 9; col.28, line 13-30; col.29-31 

- Claims 40. 88: cf. D1, col.13, line 42-64; col.23, line 58- col.28, line 5 

- Claims 41 , 89: cf. e.g. D1 , Fig.14a,b or 12a-j or 17a-d 

- Claims 42,43,45,90,91,93: The voltages applied to tlie electrodes can be adjusted 
and modified such to cause the particle movements as defined in said claims (cf. e.g. 
D1, col.9, line 27-33; col.31 , line 15-27) 

- Claims 44, 92: cf. citations for claims 40 and 88 

- Claims 46-48, 94-96: cf. e.g. D1 , Figs.1 ,2 and col.13, line 54-69 

3.3. The subject matter of present claims 11,12, 17-20, 23-26, 30, 31 , 38. 59, 60, 65-68. 
71-74, 78, 79 and 86 appears to be new according to Art.33.2 PCT. 

4. Inventive activity (Art.33.3 PCT) 

The subject matter of present claims 11,12, 17-20, 23-26, 30, 31 , 38, 59, 60. 65-68, 
71-74, 78, 79 and 86 appears to be inventive according to Art.33.3 PCT. 

5. Industrial applicability (Art.33.4 PCT) 

The subject matter of present claims 1-96 appears to be industrially applicable 
(Art.33.4 PCT). 



iMr * * * * 
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1 CLAIMS 
2 

3 1. Apparatus for manipulating the phase space of 

4 at least one charged particle, comprising at least 

5 ' one electrode arreuiged on a surface and connected to 

6 a power supply capable of applying both an 

7 alternating current voltage and a direct current 

8 voltage so as to form a potential which provides a 

9 region of phase space manipulation to one side of 
10 the electrode surface. 

11 

12 2, The apparatus of claim 1, further comprising 

13 pressure control means to control the pressure of 

14 the space surroxinding the electrodes. 
15 

16 3. The apparatus of claim 2, wherein the pressure 

17 control means comprises a sealable chamber and gas 

18 pump means capable of introducing and extracting 

19 gases from the chamber. 
20 

21 4. The apparatus of any of claims 1-3, wherein the 

22 power supply is operable to vary the alternating 

23 current and direct current voltages applied. 
24 

25 5. The apparatus of any preceding claim, wherein 

26 the power supply is operable to individually alter 

27 dmplTtudeV and frequency of the 

28 alternating current voltage, and is operable to 

29 alter the magnitude of the direct current voltage. 
30 

31 6. The apparatus of auiy preceding claim, wherein 

32 the potential is an effective potential. 
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.7. The apparatus of any preceding claim, wherein 
the region of phase space manipulation comprises a 
particle trapping region, wherein a particle is 
constrained in a specific spatial area. 

8. The apparatus of any preceding claim, wherein 
the region of phase space maniptilation comprises a 
particle guide region, wherein a particle's motion 
is restrained by at least one degree of freedom. 

9. The apparatus of any preceding claim, wherein a 
plurality of electrodes are provided. 

10. The apparatus of claim 9, wherein the 
electrodes are arranged in an array such that the at 
least one particle is situated to one side of the 
array. 

11. The apparatus of claim 10, wherein the array is 
substsuatially planar. 

12. The apparatus of claim 10, wherein the array is 
hemispherical . 

13. The apparatus of any of claims 1-8, wherein a 
single electrode is provided, and is surrounded by a 
plane held at a constant potential. 

14. The apparatus of claim 13, wherein the 
electrode is circular. . 
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15. The apparatus of claim 13 or claim 14, wherein 
the plane is earthed. 

16. The apparatus of claim 14 or claim 15, wherein 
the frequency- of alternating current voltage applied 
to the circular electrode is of a frequency having a 
period that is less than the time taken for light to 
pass over the diameter of the circular electrode. 

17. The apparatus of any preceding claim, wherein 
the voltages applied to adjacent first and second 
sets of electrodes in a planar array can be varied 
such that the at least one particle can be moved 
from the particle trapping region provided by the 
first set of electrodes to the particle trapping 
region provided by the second set of electrodes. 

18. The apparatus of claim 17, wherein at least one 
particle is moved from a first trapping region 
provided by a first set of electrodes to a second 
trapping region provided by a second set of 
electrodes, wherein the voltages applied to the sets 
of electrodes is changed from an initial, to an 
intermediate and then to a final configuration, and 
wherein; 

in an initial configuration, a first set of 
electrodes is biased to a holding voltage to form a 
first particle trapping region to trap at least one 
particle therein, and an adjacent second set of 
electrodes is biased to zero volts; 

in an inteinnediate configuration, both sets of 
electrodes are biased to the holding voltage to form 
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- a merged particle trapping region that traps the at 
least one particle; 

in a final configuration, the first set of 
electrodes is biased to zero volts, and the second 
set of ielectrodes is biased to the holding voltage 
to form a second particle trapping region, that 
traps the at least one particle. 

19. The apparatus of claim 18, wherein the process 
of moving at least one particle from a first 
trapping region provided by a first set of 
electrodes to a second trapping region provided by a 
second set of electrodes is repeatable to move the 
at least one particle along a chosen path on the 
planar array. 

20. The apparatus of claim 19, wherein the planar 
array is formed using printed circuit board, 
lithographic, or focussed ion beam technology. 

21. The apparatus of any of claims 1-16, wherein a 
series of electrodes are provided, the voltages 
applied to which are controllable such that the at 
least one particle can be moved from a first 
particle trapping region to a second particle 
trapping region, wherein the first trapping region 
is larger than the second trapping region. 

22. The apparatus of claim 21, wherein the voltages 
applied to the electrodes are controllable such that 
the at least one particle can be moved between a 
plurality of successively smaller trapping regions. 
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23. The apparatus of claim 21 or claim 22, wherein 
the series of electrodes comprises a pliirality of 
concentrically arranged circular electrodes. 

24. The apparatus of any of claims 21-23, wherein, 
in an initial state, every electrode has a 
combination of alternating current and direct 
current voltages applied such that at least one 
particle is trapped in a first trapping region; 

the voltage applied to the outer electrode is 
changed such that, in an intermediate state, the at 
least one particle is trapped in a first 
intermediate trapping region provided by the 
remaining inner electrodes; and 

the voltage applied to the electrode adjacent 
to the outer electrode is changed such that in a 
final state, the at least one particle is trapped in 
a second trapping region provided by the innermost 
electrode . 

25. The apparatus of claim 24, wherein, in the 
transitions from the initial to intermediate euad the 
intermediate to final states, the outer and adjacent 
electrodes respectively are set to zero volts. 

^6. The apparatus of. claim 24. or claim 25 > wherein 
a plurality of electrodes each provide a further 
intermediate trapping region, such that, between the 
initial state and the final state, the at least one 
particle passes through a plurality of intermediate 
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States, being trapped in successively .smaller 
inteiroediate trapping regions. 

27. The apparatus of any of claims 21-23, wherein, 
in an initial state, an outermost electrode has a 
first combination of alternating current and direct 
current voltages applied, and a background voltage 
is applied to the remaining electrodes such that, in 
an initial state, at least one particle is trapped 
in a first trapping region; 

the electrode adjacent to the outer electrode 
is set to the first combination of voltages and the 
background voltage is applied to the outer electrode 
such that, in an intermediate state, the at least 
one particle is trapped in a first intermediate 
trapping region; and 

the innermost electrode is set to the first 
combination of voltages and the background voltage 
is applied to the adjacent electrode such that, in a 
final state, the at least one particle is trapped in 
a second trapping region. 

28. The apparatus of claim 27, wherein the 
background voltage is zero volts. 

29. The apparatus of claim 27 or claim 28, wherein 
a plurality of electrodes is provided such that, 
between the initial state and the final state, the 
at least one particle passes through a plurality of 
intermediate states, being trapped in successively 
smaller intermediate trapping regions. 
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30. The apparatus of any of claims 23-29, wherein 
Preferably, the innermost electrode is provided with 
an aperture; and 

when the at least one particle is in the final 
state, a voltage is applied to the aperture such 
that the at least one particle is urged through the 
aperture . 

31. The apparatus of claim 30, wherein each side of 
the aperture is differentially pumped so that a gas 
passing through the aperture iindergoes a supersonic 
e3q>ansion, so as to cool the particles that are 
urged through the aperture. 

32. The apparatus of any preceding claim, wherein 
the voltages applied to an electrode are such that 
one type of charged particle can be distinguished 
from another. 

33. The apparatus of claim 32, wherein different 
types of charged particle are trapped at different 
distances perpendicularly from the surface of the 
electrode . 

34. The apparatus of claim 33, wherein the distance 
is dependent on the charge and/or mass of the 
charged particle. 

35. The apparatus of claim 34, wherein a first type 
of charged particle is trapped at a first 
perpendicular distance from the electrode, and a 
second type of charged particle is trapped at a 
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1 second perpendicular -distance from the electrode, 

2 wherein the mass of the first charged particle is 

3 greater than the mass of the second charged 

4 particle, and the second perpendicular distance is 
• 5 greater thai! the first perpendicular distaiice 

6 

7 36. The apparatus of claim 35, wherein at least one 

8 particle trapped at the second perpendicular 

9^ distance is subject to the potential formed by a 

10 voltage sequence applied to a second set of 

11 electrodes. 
12 

13 37. The apparatus of claim 36, wherein the voltage 

14 sequence applied to the second set of electrodes is 

15 such as to transport said at least one particle from 

16 one trapping region to another along a predeteirmined 

17 path. 
18 

19 38. The apparatus of claim 36 or claim 37, wherein 

20 the dimensions of the second set of electrodes are 

21 of a much larger scale than the dimensions of the 

22 trap electrode. 
23 

24 39. The apparatus of any of claims 32-38, wherein 

25 an aperture is provided on an electrode such that 

26 the type of particle that is closest to the surface 

27 of the electrode can pass through the aperture. 
28 

29 40. The apparatus of claim 39, wherein each side of 

30 the aperture is differentially pumped so that a gas 

31 passing through the aperture undergoes a supersonic 
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1 expansion,, so as to cool the particles that are 

2 urged through the aperture. 
3 

4 41. The apparatus of any preceding claim, wherein 

5 the voltages applied to an electrode can be changed 

6 such that a trapped particle moves in a direction 

7 perpendicular to the plane of the electrode. 
8 

9 42. The apparatus of claim 41, wherein at least one 

10 trapped particle can be lowered to a region where it 

11 will interact with at least one other particle; and 

12 the particles that result from the interaction 

13 can then be raised up again, together with particles 

14 that have not interacted. 
15 

16 43. The apparatus:: of claim 41 or claim 42, wherein 

17 the electrode is formed with an aperture and the 

18 applied voltage can be changed to bring a particle 

19 close to the aperture; and 

20 a voltage is applied to the aperture such that 

21 the particle is urged through the aperture. 
22 

23 44. The apparatus of claim 43, wherein each side of 

24 the aperture is differentially pumped so that a gas 

25 passing through the aperture tindergoes a supersonic 

26 expansion, so as to cool the particles that are 

27 urged through the aperture. 
28 

29 45. The apparatus of any of claims 41-44, wherein 

30 an array of electrodes is provided, the voltages 

31 applied to which trap a first type of particle which 

32 can interact with a second type of particle, to form 
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a reacteuit particle which falls to the bottom of a 
trap and is swept away through an extraction hole. 

46. The apparatus of claim 45, wherein the array of 
-electrodes -further comprises at least one aperture 
for the extraction of trapped particles. 

47. I^e apparatus of claim 46, wherein each 
electrode comprises one aperture. 

48. The apparatus of claim 47, wherein the reactant 
particle is accelerated through a potential and 
detected so that the position of the original first 
type of particle can be detected. 

49. A method for manipulating the phase space of at 
least one charged particle, wherein a combination of 
alternating cmrrent and direct current voltages 
applied to an electrode forms a potential which 
provides a region of phase space manipulation, and 
wherein the at least one charged particle is 
situated to one side of the electrode surface. 

50. The method of claim 49, further comprising the 
step of controlling the pressure of the space 
surrounding the electrodes. 

51. The method of claim 50, wherein the pressure 
control means comprises a scalable chamber and gas 
pump means capable of introducing and extracting 
gases from the chamber. 
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1 52. The method of any of claims 49-51,. wherein the 

2 power supply is operable to vary the alternating 

3 current and direct current voltages applied. 
4 

5 - -53. The -method of any- of claims 49-52, wherein the 

6 power supply is operable to individually alter the 

7 amplitude, waveform, and frequency of the 

8 alternating current voltage, and is operable to 

9 alter the magnitude of the direct current voltage. 
10 

11 54. The method of any of claims 49-53, wherein the 

12 potential is an effective potential. 
13 

14 55. The method of any of claims 49-54, wherein the 

15 region of phase space manipulation comprises a 

16 particle trapping region, wherein a particle is 

17 constrained in a specific spatial area. 
18 

19 56. The method of any of claims 49-55, wherein the 

20 region of phase space manipulation comprises a 

21 particle guide region, wherein a particle's motion 

22 is restrained by at least one degree of freedom. 
23 

24 57. The method of any of claims 49-56, wherein a 

25 plurality of electrodes are provided. 
26 

27 58. The method of claim 57, wherein the electrodes 

28 are arranged in an array such that the at least one 

29 particle is situated to one side of the array. 
30 

31 59. The method of claim 58, wherein the array is 

32 substantially planar. 
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60. The method of claim 58, wherein the array is 
hemispherical . 

-61. The method of any of claims 49-56, wherein a 
single electrode is provided, and is surroimded by a 
plane held at a constant potential. 

62. The method of claim 61, wherein the electrode 
is circular. 

63. The method of claim 61 or claim 62, wherein the 
plane is earthed. 

64. The method of claim 62 or claim 63, wherein the 
frequency of alternating current voltage app** ied to 
the circular electrode is of a frequency having a 
period that is less theui the time taken for light to 
pass over the diameter of the circular electrode. 

65. The method of any of claims 49-64, wherein the 
voltages applied to adjacent first and second sets 
of electrodes in a planar array can be varied such 
that the at least one particle can be moved from the 
particle trapping region provided by the first set 
of electrodes to the particle trapping region 
provided by the second set of electrodes. 

66. The method of claim 65, wherein at least one 
particle is moved from a first trapping region 
provided by a first set of electrodes to a second 
trapping region provided by a second set of 
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electrodes, wherein the voltages applied to the sets 
of electrodes is changed from an initial, to an 
intermediate axid then to a final configuration, and 
wherein; 

in an initial configuration, a first set of 
electrodes is biased to a holding voltage to form a 
first particle trapping region to trap at least one 
particle therein, and an adjacent second set of 
electrodes is biased to zero volts; 

in an intermediate configuration, both sets of 
electrodes are biased to the holding voltage to form 
a merged particle trapping region that traps the at 
least one particle; 

in a final configuration, the first set of 
electrodes is biased to zero volts, and the second 
set of electrodes is biased to the holding voltage 
to form a second particle trapping region, that 
traps the at least one particle. 

67. The method of claim 66, wherein the process of 
moving at least one particle from a first trapping 
region provided by a first set of electrodes to a 
second trapping region provided by a second set of 
electrodes is repeatable to move the at least one 
particle along a chosen path on the planar array. 

68. The method of claim 67, wherein the planar 
array is formed using printed circuit board, 
lithographic, or focussed ion beam technology. 

69. The method of any of claims 49-64, wherein a 
series of electrodes are provided, the voltages 
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1 applied to which are controllable such that the at 

2 least one particle can be moved from a first 

3 particle trapping region to a second particle 

4 trapping region, wherein the first trapping region 
. 5 is larger than ^ the-^ second trapping region. 

6 

7 70. The method of claim 69, wherein the voltages 

8 applied to the electrodes are controllable such that 

9 the at least one particle can be moved between a 

10 plurality of successively smaller trapping regions. 
11 

12 71. The method of claim 69 or claim 70, wherein the 

13 series of electrodes comprises a plurality of 

14 concentrically arranged circular electrodes. 
15 

16 72. The method of any of claims 69-71, wherein, in 

17 an initial state, every electrode has a combination 

18 of alternating current and direct current voltages 

19 applied such that at least one particle is trapped 

20 in a first trapping region; 

21 the voltage applied to the outer electrode is 

22 changed such that, in an intermediate state, the at 

23 least one particle is trapped in a first 

24 intermediate trapping region provided by the 

25 remaining inner electrodes; and 

26 the voltage applied to the electrode adjacent 

27 to the outer electrode is changed such that in a 

28 final state, the at least one particle is trapped in 

29 a second trapping region provided by the innermost 

30 electrode. 
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1 73 . The method of claim 72 , wherein, in the 

2 transitions from the initial to intermediate and the 

3 intermediate to final states, the outer and adjacent 

4 electrodes respectively are set to zero volts, 
5 

6 74. The method of claim 72 or claim 73, wherein a 

7 plurality of electrodes .each provide a further 

8 intermediate trapping region, such that, between the 

9 initial state and the final state, the at least one 

10 particle passes through a plurality of intermediate 

11 states, being trapped in successively smaller 

12 intermediate trapping regions • 
13 

14 75. The method of any of claims 69-71, wherein, in 

15 an initial state, an outermost electrode has a first 

16 combination of alternating current and direct 

17 current voltages applied, and a background voltage 

18 is applied to the remaining electrodes such that, in 

19 an initial state, at least one particle is trapped 

20 in a first trapping region; 

21 the electrode adjacent to the outer electrode 

22 is set to the first combination of voltages and the 

23 background voltage is applied to the outer electrode 

24 such that, in an intermediate state, the at least 

25 one particle is trapped in a first intermediate 

26 trapping region; and 

27 the innermost electrode is set to the first 

28 combination of voltages and the background voltage 
is applied to the adjacent electrode such that, in a 
final state, the at least one particle is trapped in 

31 a second trapping region. 
32 



29 
30 




76. The method o£ claim 75,, wherein the backgroiand 
voltage is zero volts. 

77. The method of claim 75 or claim 76, wherein a 
plurality of electrodes is provided such that, 
between the initial state and the final state, the 
at least one particle passes through a plurality of 
intermediate states, being trapped in successively 
smaller intermediate trapping regions. 

78. The method of any of claims 71-77, wherein the 
innermost electrode is provided with an aperture; 
and 

when the at least one particle is in the final 
state, a voltage is applied to the aperture such 
that the at least one particle is urged through the 
aperture . 

79. The method claim 78, wherein each side of the 
aperture is differentially pumped so that a gas 
passing through the aperture undergroes a supersonic 
expansion, so as to cool the particles that are 
urged through the aperture. 

80. The method of any of claims 49-79, wherein the 
voltages applied to an electrode are such that one 
type of charged particle can be distinguished from 
another . 

81. The method of claim 80, wherein different types 
of charged particle are trapped at different 
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distances perpendicularly from the surface of the 
electrode . 

82. The method of claim 81, wherein the distance is 
dependent on -the .charge and/or mass of the charged 



83. The method of claim 82, wherein a first type of 
charged particle is trapped at a first perpendicular, 
distance from the electrode, and a second type of 
charged particle is trapped at a second 
perpendicular distance from the electrode, wherein 
the mass of the first charged particle is greater 
than the mass of the second charged particle, and 
the second perpendicular distance is greater than 
the first peirpendicular distance. 

84 • The method of claim 83, wherein at least one 
particle trapped at the second perpendicular 
distance is s\abject to the potential formed by a 
voltage sequence applied to a second set of 
electrodes . 

85 • The method of claim 84, wherein the voltage 
sequence applied to the second set of electrodes is 
such as to transport said at least one particle from 
one trapping region to another along a • predetermined 
path. 

86. The method of claim 84 or claim 85, wherein the 
dimensions of the second set of electrodes are of a 
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1 much larger scale than the dimensions of the trap 

2 electrode • 
3 

4 87, The method of any of claims 80-86, wherein an 

5 aperture is provided on an electrode isuch that the 

6 type of particle that is closest to the surface of 

7 the electrode can pass through the aperture. 
8 

9 88. The method of claim 87, wherein each side of 

10 the aperture is differentially pumped so that a gas 

11 passing through the aperture xindergoes a supersonic 

12 expansion, so as to cool the particles that are 

13 urged through the aperture. 
14 

15 89. The method of any of claims 49-88, wherein the 

16 voltages applied to an electrode can be changed such 

17 that a trapped particle moves in a direction 

18 perpendicular to the plane of the electrode. 
19 

20 90. The method of claim 89, wherein at least one 

21 trapped particle can be lowered to a region where dt 

22 will interact with at least one other particle; and 

23 the particles that result from the interaction 

24 can then be raised up again, together with particles 

25 that have not interacted. 
26 

27 91. The method of claim 89 or claim 90, wherein the 

28 electrode is formed with an aperture and the applied 

29 voltage can be changed to bring a particle close to 

30 the aperture; and 

31 a voltage is applied to the aperture such that 

32 the particle is urged through the aperture. 
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92. The method of claim 91, wherein each side of 
the aperture is differentially pumped so that a gas 
passing through the aperture undergoes a supersonic 
expansion, -so as to cool the particles that are 
urged through the aperture. 

93. The method of any of claims 89-92, wherein an 
array of electrodes is provided, the voltages 
applied to which trap a first type of particle which 
can interact with a second type of particle, to form 
a reactant particle which falls to the bottom of a 
trap euid is swept away through an extraction hole. 

94. The method of claim 93, wherein the array of 
rlectrodes further comprises at least one aperture 
for the extraction of trapped particles. 

95. The method of claim 94, wherein each electrode 
comprises one aperture. 

96. The method of claim 95, wherein the reactant 
particle is accelerated through a potential and 

t- 

detected so that the position of the original first 
type of particle can be detected. 



